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DETAILED ACTION 
Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under 
section 122(b), by another filed in the United States before the invention by the 
applicant for patent or (2) a patent granted on an application for patent by 
another filed in the United States before the invention by the applicant for patent, 
except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application 
filed in the United States only if the international application designated the 
United States and was published under Article 21(2) of such treaty in the English 
language. 

Claim 25 is rejected under 35 U.S.C. 102(e) as being anticipated by Liebmann (US 
Patent Application Publication 2004/0096752). 

As for the claim, Liebmann discloses the invention as claimed, including 

25. A method of manufacturing an alternating phase shifting mask (PSM), the method 

comprising: 

using a software-implemented technique to create a uniform intensity imbalance error 
on the alternating PSM [paragraphs 0015, 0017, and 0023]; and 
using a mask-implemented technique to correct for the uniform intensity imbalance error 
on the alternating PSM [paragraphs 0015, 0017, and 0023]. 

Claim 25 is rejected under 35 U.S.C. 102(e) as being anticipated by Liu (US Patent 
Application Publication 2003/0068564). 

As for the claim, Liu discloses the invention as claimed, including 
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25. A method of manufacturing an alternating phase shifting mask (PSM), the method 
comprising: 

using a software-implemented technique to create a uniform intensity imbalance error 
on the alternating PSM [paragraphs 0009-0010, 0013, and 0015-0017]; and 
using a mask-implemented technique to correct for the uniform intensity imbalance error 
on the alternating PSM [paragraphs 0009-0010, 0013, and 0015-0017]. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

Claims 1-11, 13-19, and 21-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Liu (US Patent Application Publication 2003/0068564) in view of 
Pierrat (US Patent Application Publication 2004/0191650). 
As for the claims, Liu discloses the invention substantially as claimed, including 
A method (computer implemented method)of designing an alternating phase shifting 
mask (PSM), and an alt-PSM, the method comprising: 

converting a layout to an alternating PSM design including 0 degree phase shifters and 
180 degree phase shifters and minimizing intensity imbalance [paragraphs 0009-0010, 
0013, and 0015-0017]; 



Application/Control Number: 10/774,342 Page 4 

Art Unit: 2825 

minimizing an intensity imbalance between a 0 degree phase shifter and a 180 degree 
phase shifter corresponding to the 0 degree phase shifter [paragraphs 0009-0010, 
0013, and 0015-0017]; 

wherein if a 180 degree phase shifter includes a sub-resolution feature, then sizing the 
blocker in the 0 degree phase shifter to be larger than the sub-resolution feature 
[paragraph 0181]; 

performing optical proximity correction (OPC) on the alternating PSM design [paragraph 
0015]; 

wherein performing OPC is done after incorporating blockers in the alternating PSM 
design [paragraph 00156]; 

wherein performing OPC is done before incorporating blockers in the alternating PSM 
design [paragraph 0015]; 

an undercut in the 180 degree phase shifter [paragraph 0012]; 
including a bias in the 180 degree phase shifter [paragraph 0029, 0040]; 
input interface [fig. 5]; 
output interface [fig. 5]; 

Liu does not specifically disclose incorporating blockers (sub-resolution features) in the 
alternating PSM design, wherein a blocker is formed in a 0 degree phase shifter to 
minimize an intensity imbalance with its corresponding 180 degree phase shifter; 
growing a length of a blocker; a plurality of blockers; wherein incorporating blockers 
creates a substantially uniform intensity imbalance error on the alternating PSM 

Pierrat discloses blockers wherein a blocker is formed in a 0 degree phase shifter with 
respect to its corresponding 180 degree phase shifter [paragraphs 0016, 0178, 0181, 
0184, fig. 23]; wherein incorporating blockers includes growing (a single dimension) a 
length of the blocker [paragraph 0181]; wherein incorporating blockers includes forming 
a plurality of blockers in the 0 degree phase shifter [paragraph 0181]; creating a 
substantially uniform intensity imbalance error [paragraph 0181 - the addition of sub- 
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resolution features inherently creates a substantially more uniform intensity imbalance 
error]. 



It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine the teachings of Liu and Pierrat because adding Pierrat's 
blockers for the purpose of minimizing intensity would have improved Liu's method by 
allowing for adjustment (lengths; a single dimension) for sub-resolution features in a 
design having smaller than minimum dimensions and balance intensity imbalance 
thereby improving feature integrity for mask production [see Pierrat, paragraphs 0181 
and 0184]. 

Claims 12 and 20 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject matter: 
The prior art of record fails to disclose either singularly or in combination a method of 
designing an alt-PSM and an ALT-PSM comprising at least phase shifter includes a 
wherein if the 180 degree second sub-resolution feature, then sizing the first sub- 
resolution feature to be larger than the second sub-resolution feature; and a sub- 
resolution feature formed in the 180 degree phase shifter, wherein the sub-resolution 
feature formed in the 0 degree phase shifter is larger than the sub-resolution feature 
formed in the 180 degree phase shifter. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stacy A. Whitmore whose telephone number is (571 ) 
272-1685. The examiner can normally be reached on Monday-Thursday, alternate 
Friday 6:30am - 4:00 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack Chiang can be reached on (571 ) 272-7483. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Stacy A Whitmore 
Primary Examiner 
Art Unit 2825 



SAW 



February 7, 2006 




